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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
10/19/2007 has been entered. 

Claim Rejections - 35 USC §103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. Claims 1, 8, 9, 26, and 28-29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gallagher et al. (US 2002/0123240 A1) in view of Ross (US 
2001/0000415 A1) and Angelopoulos et al. (US 6420088 B1). 

Gallagher et al. discloses a process of applying a liquid film to the surface of an 
organic film by modifying the organic film by curing in an oxidizing atmosphere without 
the use of UV radiation [0012] to impart an infinity for the liquid coating ([0032] and 
abstract) and then applying the liquid coating to the organic film. Gallagher et al. 
teaches that the process can be performed in an argon/oxygen atmosphere [0031]. 
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Gallagher et al. does not disclose the use of electron beams, that the liquid film is 
polar, or that the modifying step comprises curing at a first pressure below 1 torr and 
voltage and imparting affinity at a second pressure above 1 torr than the first and a 
second voltage as required by claims 1 and 26. 

Ross discloses a process of treating the surface of dielectric films for subsequent 
deposition by curing using electron beam exposure. The dielectric film can be a silicon 
containing polymer such as a silsesquioxane polymer [0027]. The layer is formed on the 
substrate and is then cured using electron beam exposure. The exposure can be 
formed in a gaseous ambient of any combination of nitrogen, hydrogen, argon, or 
oxygen [0041]. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the process of Gallagher et al. to include the use of 
electron beams to cure and modify the layer. One would have been motivated to do so 
because both disclose processes of curing and modifying a silsesquioxane layer in an 
atmosphere of argon/oxygen without the use of UV light and Ross further discloses that 
using the electron beam removes all moisture and contaminants from the surface of the 
silsesquioxane layer and provides a surface treatment so the other layers will adhere to 
it therefore one would have a reasonable expectation of success in curing and 
modifying the layer. 
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Angelopoulos et al. discloses antireflective/hardmask compositions that are used 
in lithographic process for electronic devices (abstract), where the layer provides 
outstanding optical, mechanical and etch selectivity properties and to configure 
underlying materials such as semiconductor layers (abstract). The composition contains 
a polymer having SiO moieties (column 3, line 8) and a solvent such as propylene glycol 
monomethyl ether acetate, cyclohexanone, and ethyl cellosolve acetate (column 7, lines 
1-6). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify the process of Gallagher et al. to include using the 
antireflective/hardmask composition of Angelopoulos et al. One would have been 
motivated to do so because Gallagher et al. teaches that process is performed to 
improve the adherence of a photoresist or antireflective layer to the organic film [0006, 
0013, 0032] and Angelopoulos et al. teaches that the antireflective/hardmask 
composition provides outstanding etch selectivity, optical and mechanical properties 
therefore one would have a reasonable expectation of success in forming the layer. 

Ross teaches that the substrate temperature can be from 25 - 1050°C [0040]. 
Ross also teaches that there is a difference between process conditions when just 
curing the film versus curing and treating the film [0040-41] and one having ordinary skill 
in the art can adjust the process conditions in order to treat the surface i.e. improve 
affinity for the inorganic film on the organic film [0041]. Therefore the pressure is a result 
effective variable. It would have been obvious to one having ordinary skill in the art at 
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the time the invention was made to modify the conditions to be within the claimed range 
in order to remove the moisture and particles on the surface and to prepare it for 
subsequent layers especially absent any criticality in using the conditions in the claimed 
range. 

4. Claims 13, 20-21, 25, 30 and 32 are rejected under 35 U.S.C. 103(a) as being 

unpatentable over Ross (US 2001/0000415 A1). 

Ross discloses a process for forming an inorganic film on a surface of an organic 
film on a substrate in a processing vessel [0040] by modifying the organic film and 
imparting an affinity for the inorganic film by curing with electron beams in a rare gas 
atmosphere and forming an inorganic film over the organic film [abstract, 0039- 
0042]. The curing takes place in an electron beam irradiation device [0041]. 

Ross does not teach that the modifying step has a change in pressure where a 
first pressure is used during the curing of the film and a second pressure that is higher 
than the first where the first pressure is below 1 torr and the second is above 1 torr as 
required by claims 13, and 30 or that a first voltage is applied at the curing step and a 
second voltage that is lower than the first is applied at the imparting step as required by 
claims 20-21 and 30 or that the first voltage is above 20kV and the second is 20kV or 
below as required by claim 32. 

However, Ross does teach that there is a difference between process conditions 
when just curing the film versus curing and treating the film [0040-41]. Ross also 
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teaches that one having ordinary skill in the art can adjust the process conditions in 
order to treat the surface i.e. improve affinity for the inorganic film on the organic film 
[0041]. Therefore the pressure is a result effective variable. It would have been obvious 
to one having ordinary skill in the art at the time the invention was made to modify the 
conditions to be within the claimed range in order to remove the moisture and particles 
on the surface and to prepare it for subsequent layers especially absent any critical ity in 
using the conditions in the claimed range. 

Ross teaches that the substrate temperature can be from 25 - 1050°C [0040]. 

Ross does not teach the pressure or the exact temperature range of claim 25. 
However, as stated above the process parameters are result effective variables 
therefore it would have been obvious to one having ordinary skill in the art to modify the 
process parameters within the claimed range through routine experimentation in order 
to remove the moisture and particles on the surface (i.e. increase affinity for subsequent 
layers) especially absent any criticality in using the conditions in the claimed range. 

Response to Arguments 
The applicant argues that the variations in pressure during the electron beam irradiation 
process are not mere adjustments of parameters and using a pressure of below 1 torr 
for curing and above 1 torr for modifying are used to divide the modifying steps into 
individual effective sub steps for the respective purposed. Ross teaches that the 
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parameters for modifying and curing the film are different and can be adjusted in order 
to treat the organic film such as improve its affinity for the inorganic film. 

On page 11, lines 2-15 and page 10, lines 7-20 of the specification, it states the 
difficulty in finding a single pressure for the rare gas atmosphere and discusses how the 
applicant optimized the variable in the order to obtain the pressure that will allow for the 
film to be cured and modified. This further supports the statements that he specific 
parameters can be obtained through experimentation. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to CACHET I. SELLMAN whose telephone number is 
(571)272-0691 . The examiner can normally be reached on Monday through Friday, 
7:00 - 4:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Meeks can be reached on 571-272-1423. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Cachet I Sellman 
Examiner 
Art Unit 1792 

/C. I. S.I 

Examiner, Art Unit 1792 



/William Phillip Fletcher III/ 

for Timothy H. Meeks, SPE of Art Unit 1792/1700 



